1 18 DEC 2004 Synthetic Fiber Rope to be Driven by a Rope Sheave The
invention relates to a synthetic fiber rope, preferably of arorra;tﬁiﬁE 00
pol yami de, to be driven by a rope sheave 5 according to the prea &ﬁ
Claim1l. In materials handling technol ogy, especially on elevators, in
crane construction, and in open-pit mning, noving ropes are an inportant
el enrent of nmachinery and subject to heavy 10 use. An especially conpl ex
aspect is the |oading of driven ropes, for exanple as they are used in

el evator coSppthetionFiberc@opentioobal Delieval oy iHopd adhedset he car
sling of a 15 car, which is noved in an el evator hoistway, and a
count erwei ght are connected toget her by several steel stranded ropes. To
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tracti on sheave which_ is driven e not or rque”
transferred 2 %yomapeeleﬁlvamﬂﬁe sé@tb@ndefvﬁ@p@%Mﬁ(ﬂDRﬂ %h@awenent i s

lying insthe;@ngt@ifg wWoaPneAbrbbBinB1ROLRt iR f qpes are subjected to
tensile, bending, pressure, and torsion stresses. The relative novenents

caused by bending over the rope sheave cause friction mnthln t he rope

structure whighn2beaffest ﬁaﬁamn@eeécﬁ%@b el v egerandiy

concentration of |ubricant. pénd |n8 e rope cons uctlon ra |u§ of
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On el ev é instal lations iﬁ well as the stren% requi renents,
conside? ti OHE of A RnePRy 1 R4LYt 6OTRECHeAERGCE 1S the loadlng of driven

ropes, for example as they are used in elevator
construction.

In conventional elevator installaticons the car sling of a
15 car, which is moved in an elevator hoistway, and a
counterweight are connected together by several steel
stranded ropes. To raise and lower the car and the
counterweight, the ropes run over a traction sheave which
is driven by a drive motor. The Arive torque is transferred
20 Dby friction to the section of rcpe which at any moment is
lying in the angle of wrap. At this point the ropes are
subjected to tensile, bending, pressure, and torsiocn
stresses. The relative movements caused by bending over the
rope sheave cause friction within the rope structure which
25 affects rope wear negatively depending on the concentration
of lubricant. Depending on the rope construction, radius of
bending, groove profile, and rope safety factor the primary
and secondary stresses arising have a negative effect on
the condition of the rope.
30
On elevator installations, as well as the strength
requirements, considerations of energy lead to the demand
for smallest possible masses. High-tensile synthetic fiber
ropes, for example cf aromatic polyamides or aramides with
35  highly oriented molecule chains, fulfil these requirements
better than steel ropes.



for smal |l est possible masses. High-tensile synthetic fiber ropes, for
exanpl e of aromatic pol yam des or aram des with 35 highly oriented '@@@fﬁmk
chains, fulfil these requirenments better than steel ropes. 2 1 B DE 4
By conparison with conventional steel ropes of the same cross sectional

area and sane |ifting capacity, ropes constructed of aram de fibers have
only between one quarter and one fifth of the specific rope weight. In
contrast to st eel , gue to the uniform alignnment of the nolecular chains,

arami de fibef¥ REVR2ZISHHs¥akty &Py endienalt shedlerpas rahdgite i gamel at i on

to their |ongrbpei Bakthoadl beas aecCapae by £ilQd s a{EiStS}F,eazsc&@e to
mnimze the Iatﬁral stresses tqg which the aramde fibers are su%Jected as
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an aranide &hdeonst fandﬁdolfomaevvispiéciliiit:a@o@epwqurﬁﬂ. |By d(cﬂa{tré@? s a
driving EOPE. The aram de rope whi_ch has .t hereby 15 becone known affords
very satisfactory’ vabfie5C hiPeMBLEgR™ £ igamente ofi frde MGe iR T

resi stance, amdifaji gnemsteefigbbrsundee Gerebsependiing stfesses; however,
under unfav bl onditions wth parallel |aid aram_de ropes, there is
the possi bi ??9§¥%§Fepﬁ%??ﬁﬁtggﬁpn%?a8t6pntﬁ@ Fb5e Yo ,éaﬁ?Wﬁﬁc}Pﬁ%“
per manent | y klearingntapatotiyyhe origi nal bal ance of the rope structure-
Such unwinding results firstly fromthe internal torques around the

| ongi tudi nal axis of the rope which, depending on the |oad on the rope,
gener at €0 urfi@ndigs ofeahen; ope, mandmieeontky litemaflhetreps 25 efdlendh ons

caused eXteWHﬁléf%$P&eef§ﬂB£§ B¥e! BEL5OREec YUNLHLOWL QA R, ONVTRN over
rope pulleys. In this case,
traction sheave, EP 0 672 781 Al for example proposes an
aramide fiber stranded rope witl suitable parallel lay for
use as a driving rope. The aramide rope which has thereby

15 Dbecome known affords very satisfactory values in relation
to service life, high wear resistance, and fatigue strength
under reverse bending stresses; however, under unfavorable
conditions with parallel laid aramide ropes, there is the
possibility that partial unwinding of the rope occurs,

20 which is permanently detrimental to the original balance of
the rope structure. Such unwinding results firstly from the
internal torques around the longitudinal axis of the rope
which, depending on the lo0ad on the rope, generate
unwinding of the rope, and secondly from the rope

25 deflections caused externally, for example by the rope
running out of alignment over rope pulleys. In this case,
dragging of the rope on the flanks of the grooves causes a
further change in the structure of the rope. The unwinding
causes excessive lengths in the covering layer of strands

30 which are permanently displaced in cne direction or the
other depending on the direction of rolling. Such
occurrences are undesirable because the functionality of
the aramide rope can be permanently impaired.

35 The invention has the objective of aveoiding the
disadvantages of the known synthztic fiber rope, and

proposing a synthetic fiber rope with a construction which




draggi ng of the rope on the flanks of the grooves causes a further change
in the structure of the rope. Thelﬂwwndi29 causes excessive IengtHﬁﬂEEZ%k
the covering | ayer of strands 30 which are permanently displaced in one
direction or the other depending on the direction of rolling. Such
occurrences are undesirable because the functionality of the aram de rope
can be pernmanently inpaired. 35 The invention has the objective of avoiding
the disadvantages of the known synthetic fiber rope, and proposing a
synthetic fiberifBpEahi ER &WaEHdEBuUction which 3 is neutral to twisting. 18
DEC 2004 According to the invention, this objective is achieved by a drive
rope with the characteristics stated in daiml. The 5 dependent clains
conpri se exptEdFRREIBAdE QAT ARt AFEEHS MOt vl Sd sl aspristr sl sinaktioi e eed oldi nent s

of the invenidore deptnadthyrhbe ehdnelenistliGs Al R 1c1éi‘mtg.e @ﬂ‘é”
rope accordi to.the iTventlon, the rope 10 sheath torned over bot

aram de Top&FRALERE GlEHPEUEOMREGEEaEPPEAL Ttte AR AIEHGIEEOWS ef er abl y
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| ongi tudi nal rope axis which arise under tension, and when passing OY?;er
o that  the Rk s THEbPHEcaCPRRaRPBG T £Bm CRYCRIE. (TR HARE | ef t - hand
ar am del®opehegian Lodeed| owdri bozhr arad@deheopeiserznals t=or GUe ey on the
rope as it PRASRESaVELr. The aramide ropes preferably have an identical
rope construction, but the directions of their lays are
mirror images of each other, i.e. one rope is right-handed,
the other rope is left-handed. This ensures that the
15 opposing torques around the longitudinal rope axis which
arise under tension, and when passing over rope sheaves,
are mutually compensated by mears of the torque neutralizer
so that the sum of the torques resulting from the right-
hand and left-hand aramide ropes when under load is zero.
20 The external torqgue acting on the rope as it passes over
the traction sheave is neutralized by the external contour
of the sheathed twin rope. The former round shape of the
rope i1s now approximately oval, the aramide rope being

preferably twice as wide as high.

25
The rope construction of each of the twin ropes may then
differ from each other if the function of the twin rope in
its entirety, meaning the neutralization of the sum of the
torques, is given.

30

The service life of parallel laid strands can be increased
if, for example, in the case of two layers laid with
parallel lay, the direction of twist of the fibers of the
strands of one layer of strands is opposite to the

35 direction of twist of the fibers of strands of the cther

layer of strands.



the traction sheave is neutralized by the external contour of the sheathed
twn rope. The fornmer round shape of the rope is now approxi mately oval,
the aranide rope being preferably twice a& wide as high. 25 The rope DEC 2004
construction of each of the twin ropes may then differ fromeach other if
the function of the twn rope in its entirety, neaning the neutralization
of the sumof the torques, is given. 30 The service |life of parallel laid
strands can be increased if, for exanple, in the case of two |layers laid
with parall éhel dpvertd o rectdanrwibadi 5t dftahle Bébew sbpfreferesterands of

one | ayer of egbh@n@ds SRS [ ' of ' - e fibers
of strands of  t hg ot FYleF% I ayzdr‘itrgcfSt %tﬁrégﬁhgé]% C%%&Sé%bo%g%yh%}?ﬁ%gﬁgi on is
descri bed i nSB&¥ai | bel ow by reference to exenplary enbodi nents shown the
drawi ngs. The drawings show. 5 Figure 1 A schematic view of an el evator

I nstall at5i on_w th onnected to a counterwei ght by synthetic fiber

stranded ropgégﬁggoﬁd'aé &t G MAET i 2 I e stk Epeeenveivhew

of a first exenplary ambadi eefiheceld e tWdburReAGEHIKG dwhiRetic
i nventi on; F'#:cg#re 3 A cross-sectional view of a second exénplary 15

enbodi ment of *YHé i nventi on.
stranded ropes according to the invention;

10 Figure 2 A perspective view of a first exemplary embodiment
of

the twin rope according to the invention;

Figure 3 A cross-sectional view of a second exemplary
15 embodiment of the invention.

According to Figure 1, a car 2 which moves in a hoistway 1
hangs from several, here three, lcad-bearing twin ropes 3
of aramide fibers according to the invention which pass

20 over a traction sheave 5 connected to a drive motor 4. On
the car 2 are rope end connections 6 to which the twin
ropes 3 are fastened with one end. The other end of each of
the twin ropes 3 is fastened in the same manner to a
counterweight 7, which also moves in the hoistway 1.

25 Compensating ropes 9 are attached in a similar manner with
cne end to the underside of the car 2, from where the
compensating ropes 9 are guided over a diverter pulley 11
located on the hoistway floor 10 aligned directly below the
point of attachment to the car floor, and over an adjacent

30 diverter pulley 12 also mounted on the hoistway floor 10
aligned to the counterweight 7, to the underside of the
counterweight 7 to which they are linked. Over their entire
length between the car 2 and the counterweight 7, the
compensating ropes 9 are maintained under tension by means

35 of weights or, as shown here, by means of the pulley 12.
Here an extension spring 13, which is anchored to the
hoistway wall, pulls the diverter pulley 12 in the



According to Figure 1, a car 2 which noves in a hoistway 1 hangs from
several, here three, |load-bearing twin ropes 3 of aram de fibers according
to the invention which pass 20 over a traction sheave 5 connected to]?DECZWﬁ
drive notor 4. On the car 2 are rope end connections 6 to which the twn
ropes 3 are fastened wth one end. The other end of each of the twin ropes
3 is fastened in the sane manner to a counterweight 7, which also noves in
the hoistway 1. 25 Conpensating ropes 9 are attached in a simlar manner
with one erfdf¥8cthenuRfetipdECet ey ol ~Hexshwrez BntdEniggnpensating

ropes 9 are gui€rd evepeasdivaLt eyl ley ﬂr%téé%f%@%?ﬁ éﬁ@ex@?%’.é}l\’\’ay f1 oor

10 aligned directly bel ow,the "point of attachnment to the car oor, and
over an adj aRhtN30 HRGefi¥RIEEm Spliryalced dsurt@EHirred Helhoi 8t aaytabber

10 aligned Immgecggﬂaagweﬁlﬂt th appithe dndenside met%pggﬁg{:§5§ei ght
71to mhlgh they are linked. Over their éntire Ilength between the car 2 and
t he counfer vieTRht -7, the conpensating ropes 9 are nai ntained under tension

by neans 35 of weights or, as shown here, by means of the pulley 12. Here
G verter pulTaycaBPr A%t EOsE e ShRReRhs S O O ThOr S BeGRI T
- her eby mai nhas ntmgthenssenofi nhehe wionpensatd MG 0pRs Sibtdshieatng! the
i nikage. arrasenget P dbbTe | FonB e N e For e iy SOTGRASt RS
contrasifOt o ndpe=w| eyatbe radtakbatironospensadtn di gupes evalieat® tde use of
the twin rc“ﬁéégs§§f§19n§iHﬁ?eha¥h§g enables higher maximum travel
hight and/ or larger maximum permissable load for the
aramid ropes having identical d:imensions compared to
conventional steel ropes.
15
The traction sheave 5 has three double grooves 8 lying
close to each other, each of which is for a twin rope 3, 3
according to the invention as described further below.
Until the present time, traction sheaves in elevator
20 construction have usually had two to twelve grooves;
correspondingly, when twin ropes 3 according to the
invention are used, traction sheaves can be provided with

one to six double grooves 8.

25 Instead of the layout of a traction drive elevator shown in
Figure 1, the drive 4, 5 can be located either on the
hoistway floor 10, or on the hoistway wall in the lower
part of the elevator hoistway 1 below the car 2 and
counterweight 7. The diverter pulleys 11, 12 - or only one

30 diverter pulley - would then be anchored at the upper end
of the hoistway. The compensating ropes 9 then essentially
take over the load-bearing functiocn, and the twin ropes 3
according to the invention the raising and lowering of the
car 2 and counterweight 7.

35
Figure 2 shows a twin rope 3 in its details. The twin rope
3 is built up of two synthetic fiber ropes 14, 15 arranged



reduced specific rope weight, the nunber of conpensating 10 ropes can be
reduced or conpensation ropes even are not. necessary any nore. This
enabl es hi gher maxi numtravel hight and/ “or |arger maxi mum per m ssapRE 2004
| oad for the aram d ropes having identical d-nensions conpared to
conventional steel ropes. 15 The traction sheave 5 has three doubl e grooves
8 lying close to each other, each of which is for a twin rope 3, 3

according to t ention as described further below. Until the present
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10 14, 15 dlffer with respect to tkeir direction of twist §,
Z, where S indicates a left-hanced and Z a right-handed

direction of twist.

In rope 14 rope yarns of aramide fibers with twist S are

15 laid together to strands 22, 24 with twist Z. In a first
layer of strands 26, five such strands 22 with twist Z are
laid with twist S around a core strand 20. Parallel to
these five strands 22, five strands 24 of greater diameter
with twist Z are laid to form a second layer of strands 28.

20 Together they form a twisted, two-layer stranded rope,
namely the rope 14 with twist S.

The construction of rope 15 is the same as that of rope 14
except for contrary directions of twist S, Z. Thus, in rope

25 15, synthetic fiber rope yarns with twist Z are twisted
into strands 21, 23 with twist S§. These strands 21, 23 with
twist S are laid in two layers 25, 27 into the rope 15 with
twist Z,

30 In the second layer of strands 27 the strands 23 of greater
diameter lie in the hollows of the first layer of strands
25 that carries them, whereas the five strands 21 lie on
the highest points of the first layer of strands 25 that
carries them, thereby filling the gaps between adjacent

35 strands 23 of greater diameter. In this manner, the two-
layer parallel 1aid ropes 14, 15 obtain an almost
cylindrical external profile.



parallel to, and at a distance from each other which are fixed in their
position relative to each other, and in particular prevented fromg gec 7004
twi sting, by the rope sheath 17 which surfounds them both and conbi nes
themtogether to the 5 twin rope 3 according to the invention. The ropes
14, 15 are tw sted ropes manufactured by two-stage |aying of rope

strands, there being in the second stage two | ayers 25, 26, 27, 28 of rope
strands 20, 21, 22, 23, 24 laid together. According to the invention, the
two synthetic fiber ropes 10 14, 15 differ with respect to their direction

of twist S wzer@/a@rehﬁ sedhoakesa Laft -anded éf@ef?f%r&gggtgﬁgdgdgp a

direction of tﬁﬁ In rope 14 ropé yarns of “aram d ers”w
are 15 | ai dPRLBBEREr TROBEEPRFGI 2 PEtIEX tthe Wiength of bayioftfibges of

strands 26, &hdessdghdst ' ands a2amwiglh ftl‘Me%t A dseczag'?lgevﬂé;b Ly g}, @aaround
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a core strand 20. Parall el to these five stran ve sira
greater di and¥BF ©%it St wisthe §W@0@&“@n¢osm@Wﬁziﬂuﬁxgur¢ayerWDthstrands

28. 20 Togethgposhey ﬁQfételbﬂgsbgdtwﬁgQ-E@quén§gygk§%r e, ly,} he
rope 14 with construction of rope 15 1s the %gne as atz%f

rope 14 exc® tt?%rf%5ﬁ¥r§?y di’r eéficor$ &Piﬂh%ﬂﬁ-$hey ek eng i nThepsamas

15, synthetidifébeionope yaips athﬁebwbsb %é@ﬁ%ﬂ‘@dﬂéﬁﬁdﬁ“éfsﬁﬁénp 2d¢ 23
with tw st SEh These str.and tw st are laid in two ers 25,

2
27 into the Tope 150w YRS fui it n 3 eI H“ﬁﬁ’é‘*d?éic&'f@qeayez\‘n o“fn%lfﬁf-'%ﬁl@sllﬂ t he
strandSIQS<ﬁh§ﬂsﬂm¥acedlaﬁeteanlbe aﬁhhbeehohPOW%éﬁdiﬂEtﬁidﬁtofayﬁis@f
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chosen to be opposite to the direction of twist of the
threads of strands 21, 23 of the second layer of strands
27, 28 or vice versa.

15
The directions of twist S and Z, i.e. the helical direction
of pitch of the aramide fibers of the rope yarns cf a
strand 21, 22, 23, 24 and of the strands 21, 22, 23, 24 in
the ropes 14, 15, 14', 15', are defined in that with twist

20 S the rope yarns and/or the strands 22, 24 are all laid
together in one direction such that lying helically they
follow the middle segment of the letter S; hence the
designation "twist S". For a lay with twist Z the situation
is converse, in that the elements 21, 23 to be laid

25 together also all lie helically uniformly against each
other in the direction of the middle segment of the letter

Z and the lay is therefore designated as "twist 2.

As already mentioned above, the strands 20, 21, 22, 23, 24,
30 25, 36, 37, used for the twin rope 3, 3' are twisted from
aramide fiber yarns. To protect the fibers, each individual
aramide fiber yarn, and also the strands 20, 21, 22, 23,
24, 35, 36, 37 themselves, ig treated with an impregnating
substance, e.g. polyurethane, polyolefin, or
35 polyvinylchloride. Depending on the desired reverse-bending

performance, the proportion of impregnation can lie between
10 and 60%.



carries them thereby filling the gaps between adjacent 35 strands 23 of
greater dianmeter. In this manner, the two- |ayer parallel laid ropes 14, 15
obtain an al nost cylindrical external pr@file. 7 1 8 DEC 2004 Vheﬂdhﬁﬂlﬂﬁh
strands 21, 23, 22, 24 are laid together with a balanced relationship
between the Iength of lay of fibers and strands, the aram de fiber yarns
can be laid with the 5 sane or, as in the enbodi nent shown in Figure 1,
with opposite directions of twist to the strands 21, 23, 22, 24 of the

| ayer 25, 27, 26, 28 to which they bel ong. The sane dlrectlon of tw st
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t oget her |nsmmaﬁhrmuﬂerHaBu@Huéhpénévragegefkéﬁ|EMetQQXerlgﬂ‘%ﬂéd“éfﬂddle
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sheath 17 to the ropes 14 and 15 thereby formed is so
strong that only slight relative movements occur between
strands 22, 24 of the ropes 14, 15 and the rope sheath 17;
furthermore, the single-piece rcpe sheath 17 formed over

15 Dboth ropes 14, 15 according to the invention serves as a
connecting web 18 bridging the gap between the two regular-
lay ropes 14, 15 which acts as a torgue bridge and mutually
eliminates the oppositely-oriented torgues in the ropes 14,
15 caused by the rope constructiocn which arise when the

20 twin rope 3 is loaded longitudinally, and thereby results
in neutralization of the torgues between the sum of all
right-handed and all left-handed strands over the entire
cross-section of the twin rope 3 according to the
invention.

25
The external profile of the rope sheath 17 of the twin rope
3 has the shape cof a dumbbell wi-h which to bring about
better transmission of force and a constant coefficient of
friction with a value greater than 0.18 and a supporting

30 effect by the flanks of the grooves to increase the service
life further. The twin ropes can also be used on a
cylindrical, oval, concave, rectangular, or wedge-shaped
groove. The external profile of the twin ropes 30 1is
adapted to correspond to this purpose. For example, a rib

35 formed along the length of the rope acts together with a

complementary shape of groove for exactly true running of



other in the direction of the mddle segnent of the letter - Z and the lay
Is therefore designated as "twi st Z" As ready mentioned above, tgg[%ﬁ 2104
strands 20, 21, 22, 23, 24, 30 25, 36, 37, used for the twin rope

are twisted fromaram de fiber yarns. To protect the fibers, each

I ndi vidual aram de fiber yarn, and also the strands 20, 21, 22, 23, 24,
35, 36, 37 thenselves, is treated with an inpregnating substance, e.qg.
ponurethaneFﬁgokgolefln pol yvi nyl chl ori de. Dependi ng on the desired
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over 15 both ropes 15 according tot Mm5%n
connect fAg L 4806r Fhgi KgPEhd3gap between t he two regular- |lay ropes 14,
15 which acts as a torque bridge and nmutually elimnates the

-oriented torques .in the ropes 14,
opposi tely OrI‘he ropes 3% and 22 each %on51st of three groups of strands

35, 36, 37 with different diameters. The number of yarns in
all the strands 35, 36, 37 of the twin rope 30 is the same,

15 and depends on the desired diameter of the ropes 31, 32 teo
be made. In xope 31 of this exemplary embodiment three
strands 35 with twist Z are laid into a rope core with
twist S. Around this rope core three further strands 3¢ are
laid in parallel lay and lie close against the outer

20 profile of the rope core. Lastly, the interstices bretween
the strands 35, 36 which are laid together on the ocutside
circumference of rope 31 are filled with strands 37 cf the
third group. These strands 37 are also laid parallel and
helically to the rope 31. The structure of rope 32 differs

25 from that of rope 31 solely in the opposite directions of
twist S, Z of the aramide yvyarns and strands.

In this exemplary embodiment, the rope sheath 33 is formed
to be flat and surrcund the ropes 14', 15' on all sides,

30 the width of the twin rope 30 being substantially greater
than its thickness. To produce a desired coefficient of
friction, the rope sheath 33 is completely, or as here
partially in the region of the connecting web 38, coated
with suitable materials. As an alternative, or

35 additionally, to produce a desired coefficient of friction,

the material of the traction sheave groove liners can be



15 caused by the rope construction which arise when the 20 twin ropga%Et%mu
| oaded | ongi tudi nal ly, and thereby resultgD in neutralization of th
ed

torques between the sumof all right-han and all |eft-handed strands
over the entire cross-section of the twin rope 3 according to the
invention. 25 The external profile of the rope sheath 17 of the twin rope
3 has the shape of a dunbbell mﬁth which to bring about Dbetter

transnissicngég %8£geta g t coefficient of friction with a val ue
greater than 18FARE S ¥u55 30 effect by the flanks of the grooves
to increase the service life further. The twin ropes can also be used on a

cylindrical, oval, concave, rectangul ar, or wedge-shaped groove. The
external profile of the twin ropes 30 is adapted to correspond to this
pur pose. For exanple, a rib 35 fornmed along the I ength of the rope acts
together with a conplenentary shape of groove for exactly true running of
9 1 B GEC 2004 the twin rope on the rope traction sheave. In a second
exenpl ary enbodi nrent shown in Figure 3, the twin rope 30 consists of two
ropes 31, 32 twisted with 5 opposite directions of twist S, Z which are
fixed parallel to, and at a distance from each other, and so as not to
rotate, by neans of a common rope sheath 33. Except for the different
directions of twist S. Z of the ropes 31, 32 the twin rope 30 is
constructed symmetrical to the longitudinal 10 axis of the rope 33. The
ropes 31 and 32 each consist of three groups of strands 35, 36, 37 with
different dianeters. The nunber of yarns in



all the strands 35, 36, 37 of the twn rope 30 is the sane, 15 and depends
on the desired dianeter of the ropes 31, ?ﬁ to be made. In rope 31 of this

exenpl ary enbodi nrent three strands 35 wi twist Z are laid into 3 r@ﬁfl%L
core with twist S. Around this rope core three further strands 36 Jke ald
in parallel lay and lie close against the outer 20 profile of the rope
core. Lastly, the interstices between the strands 35, 36 which are laid
together on the outside circunference of rope 31 are filled with strands
37 of the t¥F8 GFoBEieTRESE SMBSFS 37 are also laid parallel and
helically to the rope 31. The structure of rope 32 differs 25 fromthat of
rope 31 solely in the opposite directions of twist S Z of the aram de
yarns and styands. |nciBteagxenplary enmbodi ment, the rope sheath 33 is
formed to be flat and surround the ropes 14', 15 on all sides, 30 the

wi dth of the?twn r05§r30 bei ng substantially greater than its thickness.
To produse & desiredTwoeftbpeent of friction, the rope sheath 33 is
conpletely,‘fr as here. gartgally in the region of the connecting web 38,
coated with suitabl @ taFePPhPE. "As an alternative, or 35 additionally, to
produce a desired coetédccient sheéateiction, the material of the traction

sheave groove Iiners%éég Q§ .5 a DEg.2004 10 appropriately selected. 11
rs ?b 2

Li st of Reference Nu e ﬁ%? E4r 53Twin rope
7 Counterweight
10 8 Double grooves
9 Compensating rope
10 Hoistway floor
11 Diverter pulley
12 Diverter pulley
15 13 Extension spring
14 Rope with twist 8
15 Rope with twist Z
16 Longitudinal axis cf rope
17 Rope sheath
20 i8 Connecting web
is Distance between ropes
20 Core strand
21 Strand, twist S
22 Strand, twist Z
25 23 Strand, twist 8
24 Strand, twist Z
25 First layer of strands, twist Z
26 First layer of strands, twist S
27 Second layer of strands, twist Z
30 28 Second layer of strands, twist S
29
30 Twin rope
31 Rope
32 Rope
35 33 Rope sheath
34 Longitudinal axis of rore

35 Strand



4Drive notor S Traction sheave 6Rope end connection 7Count erwei ght

108Doubl e grooves 9Conpensating rope 10Hoistway floor 11D verter pul lﬁﬁ'BEC 2004
12Di verter pulley 1513Extension spring 14Rope with twist S 15Rope wit

tw st Z 16Longitudi nal axis of rope 17Rope sheath 2018Connecti ng web

19D st ance between ropes 20Core strand 21Strand, twi st S 22Strand, twist Z
2523Strand, twist S 24Strand, twist Z 25First |ayer of strands, twist Z

26Fi rst | ayeys of st rS?ldﬁndtV\f.:ﬁﬁcﬁ 27Second | ayer of strands, twist Z

3028Second layer of strands wst S 29 30Tw n rope 31Rope
37 Strand, thin



32Rope 3533Rope sheath 34Longitudi nal axis of rope 35Strand 1 B DEC 2084 36
Strand, thick 37 Strand, thin 5 1 8 DEC 2604 13 Cainms: 1. A synthggipgl 2004
fiber twin rope to be driven by a traction sheave while supporting a |oad
conprising: a pair of |oad-bearing ropes each fornmed of a predeterm ned
number of strands, each said strand béng formed of a plurality of
synthetic fibers able to withstand tension, each said rope having one of
sai d SQ;%ﬁﬁﬁyas a core strand, a first layer of said strands surrounding
said co strand and a second | ayer of said strands surrounding said first
| ayer of said strands; a first one of said |oad bearing ropes having said
strands twisted in one direction of twist (S) and said fibers of said

strands twi 9t ggnthBti@MibePRAB fopediof 18€ Hiiodn 8f 1 whetion 6Fdale vinlle suppodingert i on
of twist (S), a second one of said ropes having said strands twisted in the

opposi te di femd comprieingtwi st (Z) and said fibers of said strands twisted in
the one direction tW S

Do oo e Bl i R PR A IR A D e ' ©
Saty 2ar 0 RSl SRS BLRE RO AR SRLYI AR amcls b i dstaue
to conpensatiensipposactysaidrrgpeharinguonk theaid ctigintle disracorepleardi a finshlaner
orelS ol @ sAidErae SLEBH Pa 2l A strant SRPE SEEREILD8 6rsdid Urhds
surrounding said first layer of said strands;
a first one of said load bearing ropes having said strands twisted in one direction
of twist (S) and said fibers of said strands twisted in an opposite direction of twist
(Z) to the one direction of twist (S),
a second one of said ropes having said strands twisted in the opposite direction
of twist (Z) and said fibers of said strands twisted in the one direction of twist (S),
said second rope being positioned parallel to said first rope at a predetermined
distance; and
a rope sheath surrounding said first and second ropes, said rope sheath being a
torque neutralizer formed from a material bonded to said synthelic fiber strands
to compensate opposing torques around the longitudinal rope axis when passing

over a traction sheave.

2. The twin rope according to claim 1 wherein said first and second ropes are

equally spaced from the longitudinal rope axis.

3. The twin rope according to claim 1 wherein said fibers are aramide fibers lying

pearallel o each other.

4. The twin rope according to claim 1 wherein said rope sheath has a dumbbell-
shaped profile with a connecting web extending between said first and second

ropes.

5. The iwin rope according 1o claim 1 wherein said rope sheath has a pair of

opposed flat sides.



equal ly spaced fromthe |longitudinal rope axis. 3. The twin rope accar d{i@glﬂﬂ‘r
to claiml1l wherein said fibers are aram de fibers lying parallel to @a
other. 4. The twin rope according to claim1l wherein said rope sheath has a
dunbbel | - shaped profile with a connecting web extendi ng between said first
and second ropes. 5. The twin rope aceprding to claim 1l wherein said rope
sheath has a pair of opposed flat sides. 18 .DEC 2004 14 6. The twi n rope
according to claim| wherein said rope sheath is constructed in one piece.

7. The twin rope according to claim1 wherein each said rope havin core

a
of larger & igr saitd SSirandsherairf saidtropayseats id n@@&tw%dak"e
di anet ongﬂé"%n@#'ﬁsrgﬁgeés%cgg%@? surroundi ng said | arger dianeter strands and
a second | aygfe ;ggce,smal | er di aneter ones of said strands surroundi ng said
i ntermedi ate dianeter strands.

. , i : of
7. The twin rope according io cigim 1 wherein each said rope having & core O

larger diameter ones of said strands, a first layer of intermediate diameter ones
of said strands surrounding said larger diameter strands and a second layer of

smaller diameter ones of said strands surrounding said intermediate diameter

strands.



